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Running title: Discrimination, sense of coherence and health 
in different ethnic groups  
 
 
Abstract   
Self-reported experiences of discrimination and sense of coherence (SOC) have been found 
to be associated with health. A face-to-face survey of Long Term Jewish Residents (LTJR), 
Arabs and former Soviet Union (fSU) immigrants in Israel was performed. Respondents 
reported their physical and mental health (SF12), self-reported experiences of 
discrimination, SOC and socioeconomic status. Multivariable logistic regressions and 
bootstrapping path analyses were performed. Discrimination was associated with health after 
adjusting for all other variables. SOC was also associated with health. SOC did not mediate 
the strong association between discrimination and health among Israeli LTJR, but was a 
significant mediator among Arabs and fSU immigrants. Discrimination seems to have a 
direct effect on health only among the majority and not among minority populations. High 
levels of SOC may reduce the negative effects of discrimination on health by serving as a 
coping resource, however only among minorities.  
 
 
Key words: Discrimination, sense of coherence, ethnicity, minorities, Israel  
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Background 
A large body of research has investigated the association between perceived ethnic 
discrimination and various measures of physical and mental health. The strongest and 
most consistent findings show a negative association between perceived 
discrimination and mental health and self-rated health in oppressed racial groups (1-
5). Discrimination is suggested to be a stressor among individuals that experience 
discrimination (6) and this may increase use of addictive substances (7-9), may 
influence risk behaviors, prevent lifestyle changes and increase prevalence of 
hypertension (10-12).  Furthermore, in a study measuring the length of telomeres 
(repetitive DNA sequences that protect the end of the chromosome and shorten with 
every replication, the shorter they are the shorter life expectancy is), it was 
demonstrated that those reporting higher rates of discrimination had shorter telomeres 
suggesting discrimination may affect health by accelerating biological aging (13). 
Studies have tried to identify individual and social attributes that may serve as a 
resource for resilience, by which the negative effects of perceived discrimination can 
be reduced.  One such individual attribute is derived from the Salutogenic frame-work 
where sense of coherence (SOC) and general resistance resources may help people 
cope with stress caused by discrimination (14). SOC refers to an enduring attitude of 
how people view life and how they use their resistance resources to maintain health. 
SOC constitutes three dimensions: comprehensibility, manageability and 
meaningfulness (14).  Studies suggest that people with higher levels of SOC had a 
better quality of life in a large range of populations (15). Higher perceived 
discrimination or rejection experiences were associated with reduced SOC and higher 
levels of psychological distress indicating that SOC may partially mediate the 
relationship of discrimination and psychological distress (16, 17). High SOC may 
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reduce the ill effects of discrimination and serve as a resource for coping with 
discrimination. Discrimination may also decrease the levels of SOC by reducing the 
ability to perceive one's environment as comprehensible, manageable, or meaningful, 
therefore increasing stress and the ill effects of stress (16).   
Studies have found variations in the association between health and discrimination in 
different population groups (1, 2, 18-24).  These inconsistencies in the association 
between discrimination and health may be due to the different populations and health 
measures used in the studies (25).  Further research needs to identify variables that 
may explain these variations.   
Three distinct large populations reside in Israel: long term Jewish residents (LTJR), Arabs, 
and immigrants from former Soviet Union (fSU). In 2012 the LTJR Israeli population 
consisted of  63% of the population and about 20% of the Israeli population were Arabs. The 
Arab community is largely an underprivileged minority with a history of disadvantage in 
income, education and employment. To some extent, the Arabs in Israel suffer from 
prejudice and discrimination (26-30). The third group immigrated to Israel from the former 
Soviet Union (fSU) after 1990 and consists of 17% of the total Israeli population and are 
mostly Jewish. This immigrant population is assimilating into the Israeli Jewish culture (31). 
These three populations serve as a unique context to explore the potential influence of 
discrimination on health, since all groups receive national healthcare and welfare services. 
Discrimination and health have been assessed in these three population groups. Arabs 
reported high rates of perceived discrimination and low levels of health, however there was 
no association between discrimination and health (22). FSU immigrants reported the highest 
levels of discrimination and lower levels of health, and discrimination was associated only 
with physical health, whereas among LTJR discrimination was associated with both mental 
and physical health even though rates of discrimination were low (22).  
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This study purported to test the hypothesis that SOC mediates the association between 
discrimination, mental and physical health and that the relation between 
discrimination, SOC, and health is moderated by ethnicity. 
Methods 
A cross-sectional survey of 899 participants, including three ethnic groups, were 
randomly interviewed face to-face to evaluate the association between discrimination, 
SOC and ethnicity.  The respondents were Israelis aged 30 to 65 years stratified by:1) 
Long-term Jewish residents (LTJR) (n=402) that were born in Israel or immigrated to 
Israel before 1990; 2) Arab Muslims (n=296), living in northern and central Israel; 
and 3) Immigrants from the former Soviet Union (fSU) that immigrated after 1989 
(n=201). Bedouins, although Muslim, were excluded as their culture and lifestyle 
differs from the larger Muslim community in Israel and so were Christian Arabs as 
this is a small population and it would be difficult to interview a random sample. The 
study was conducted between June 2012 and March 2013 and was approved by the 
Ethical Review Board of the University of Haifa, Israel. 
The sampling process is described in Appendix I. 
The interviews were conducted in three languages, Hebrew, Arabic and Russian by 
trained interviewers from each of the communities. 
Measures 
The questionnaire included items measuring demographics, such as gender, age, 
education, employment, subjective socioeconomic status (SSS) (32, 33), marital 
status, self defined ethnicity, country of birth and year of immigration.  
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Physical and mental health were measured with the SF12, that assesses quality of 
life (34-36). Scores were dichotomized into good physical and mental health (80-100) 
and poor physical and mental health (<80) as the distribution of the variable was 
skewed towards good health, this type of dichotomization has been used often 
previously (37) . Mental and physical health were coded 1 for good health and 0 for 
poor health. When used as a dependent variable for logistic regression analyses self-
reported mental and physical health were coded 1 for “poor” health and 0 for “not 
poor” health. 
Self reported experiences of discrimination were evaluated with Krieger's measure 
of EOD (Experiences of Discrimination) (38, 39). Chronbach's alpha was calculated 
to be 0.93.  The continues scale ranged from 1-4. The scale was divided into three 
categories: no reported discrimination (1=0), low discrimination (1=1-2) and high 
discrimination (>2) (39).  No discrimination includes people that never reported 
feeling discrimination, low reported discrimination included those reporting at least 
once feeling discrimination and the high discrimination category includes respondents 
reporting a mean frequency of more than 2.  
Sense of coherence (SOC) was measured using Antonovsky's measure of ten items 
(14, 40, 41). Chronbach's alpha for the ten item scale was 0.76. A mean score was 
calculated for each respondent.   
Further description of variables is presented in Appendix I.  
Statistical analysis 
A series of multivariable linear and logistic regression models were used within a path 
analytical framework to assess whether relations between physical/mental health and 
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SOC represented a mediation and/or moderated-mediation relationship. Due to the 
cross-sectional nature of our study, we report associations throughout the manuscript, 
but in keeping with the typical language used in mediation analyses, we refer to these 
associations as direct or indirect “effects”.  The use of this word does not necessarily 
imply causation. 
We hypothesized that discrimination affects health and SOC was a mediator in that 
relationship. The directionality of the interrelationship between discrimination, SOC, 
and mental/physical health may differ from that hypothesized here, but the focus of 
the current study is to test only our hypothesized associations.  We also tested whether 
ethnicity moderated the relationship between discrimination, SOC, and 
mental/physical health.  All models controlled for demographic variables and all 
regression procedures were performed using the PROCESS macro in SPSS (Hayes, 
2013). Further description of the statistical methods is presented in Appendix.   
Results 
Age, education, and employment status varied significantly by ethnicity with Arab 
participants being the youngest, least educated and having the highest unemployment 
rate (Table 1). Subjective socioeconomic status (SSS)  also varied significantly by 
ethnicity with LTJR reporting the highest levels. Most of these demographic 
differences are descriptive of Israeli society. 
LTJR reported the highest mean levels of physical and mental health which were 
significantly different across ethnicities  (p<0.001) (Table 2). The highest rate of 
discrimination was reported among Arabs where 66.7% reported high discrimination 
and the lowest rate among LTJR where only 9.5% of them reported high 
discrimination. Among fSU immigrants 12.0% reported high discrimination. The 
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differences between LTJR, Arabs and fSU immigrants was significant and so was the 
difference between the fSU immigrants and Arabs (p<0.001). SOC was significantly 
higher among LTJR compared to the other two groups (p<0.001), however there was 
no significant difference between fSU immigrants and Arabs (Table 2).  
There was a significant negative correlation between discrimination and physical and 
mental health, indicating that respondents reporting higher levels of discrimination 
reported worse health (rs=-0.25 and -0.24 respectively) (Table 3). In addition, there was 
a positive correlation between SOC and physical and mental health, suggesting that 
participants with better SOC reported better health (rs=0.26 and 0.38 respectively) 
(Table 3).  
Table 4 summarizes multivariable logistic regression models that assess the relationship 
between discrimination and SOC on physical and mental health, after controlling for 
demographic variables.  For each dependent variable, two multivariable models were run, 
one including ethnicity, the other without ethnicity.  Both  low and high levels of reported 
discrimination were inversely associated with physical health in the two models, and high 
levels of reported discrimination were inversely associated with mental health in the two 
models.  SOC was positively associated with physical and mental health (p < 0.001).  
Ethnic differences were observed only for fSU, who had 63% greater odds of poor physical 
health compared to LTJR (p=0.043)  
Figure 1 illustrates a hypothetical model in which SOC is suggested to mediate the 
relationship between discrimination and physical and/or mental health as suggested in the 
introduction.  The direct effect in this relationship represents discrimination directly 
affecting health while the indirect effect indicates that discrimination affects SOC which, 
in turn, affects health.  For individuals reporting low levels of discrimination, neither the 
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direct effect (OR=1.11, p=0.52) nor the indirect effect (OR= 1.04) of discrimination on 
physical health were significant (table 5). For individuals reporting high levels of 
discrimination, the direct effect of discrimination made them approximately twice as likely 
to report poor physical health than individuals who did not report discrimination 
(OR=2.04, p=0.0002) and the indirect effect of the discrimination resulted in a 23% 
increase of reporting poor physical health (OR= 1.23, 95%CI=1.11,1.38 ) compared with 
individuals who did not experience discrimination.  The results were similar for mental 
health, with non-significant direct (OR=0.88, p=0.42) and indirect (OR= 1.06)  effects for 
individuals reporting low levels of discrimination.  Individuals reporting a high level of 
discrimination had an odds ratio of 2.00 (p=0.0001) associated with the direct effect of 
discrimination and an odds ratio of 1.36 (95%CI=1.23,1.56) associated with the indirect 
effect of discrimination (Table 5).   
We then tested whether ethnicity moderated the mediation effect of SOC on the 
association of physical- and mental-health and discrimination, a phenomenon known 
as moderated mediation or conditional indirect effects. This concept is illustrated in 
Figure 1 with the dashed lines and the results of the analysis are summarized in Table 
5.   For both physical and mental health, the direct effect of reported discrimination on 
health was only statistically significant for LTJR.  In both cases LTJRs reporting high 
perceived discrimination had more than 5 times the odds of poor health compared to 
those not reporting perceived discrimination (p’s ≤0.01).  For physical health, an 
SOC-mediated association between discrimination and health, i.e., an indirect effect, 
was observed among both fSU immigrants and Arab residents. The fSU immigrants 
that reported a high level of discrimination had 83% (95% CI; 1.23-3.29) higher odds 
of poor physical health and the Arab residents that reported a high level of 
discrimination had had 9% (95% CI; 1.00-1.28) higher odds of poor physical health 
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compared to individuals not reporting discrimination.  No significant indirect effects 
were observed among LTJR. 
The effect of discrimination on mental health was mediated by SOC for LTJR and 
fSU immigrants. Via this indirect effect, fSU immigrants that reported high levels of 
discrimination had more than twice the odds to have poor mental health compared to 
those reporting no discrimination (95% CI; 1.36-4.24).  Only the LTJR residents that 
reported low levels of discrimination demonstrated a mediated, indirect effect, with 
these individuals having 15% higher odds of having poor mental health (95% CI; 
1.04-1.34).  The indirect effect was responsible for Arabs reporting high levels of 
discrimination being 16% more likely to report poor health than those who did not, 
although this result was just outside of statistical significance as the 95% confidence 
interval was just large enough to contain and odds-ratio of 1. 
 In this statistical analysis p-values are not obtained from this boot-strapping 
technique, 95% confidence intervals are, confidence intervals that do not include the 
value of 1.00 indicate statistically significant associations at an alpha of 0.05. 
The mediating effect of SOC differs depending on ethnicity.  SOC is not a significant 
mediator between discrimination and physical health among LTJR but is significant 
among fSU and Arabs. On the other hand, SOC is a significant mediator between 
discrimination and mental health in LTJR and fSU immigrants, but only in individuals 
reporting low levels of discrimination in the first group, and is nearly significant among 
Arabs.  
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Discussion 
In this study we hypothesized and showed that SOC mediates the association between 
self reported experiences of discrimination and mental and physical health. However, 
this mediation is moderated by ethnicity. SOC has been suggested to be a resource to 
encounter the negative effects of discrimination (16, 17). People reporting perceived 
discrimination seem to view the world as less comprehensible, manageable and 
meaningful, implying lower SOC. For individuals with low SOC the world they 
encounter may seem more stressful. These results are in agreement with two other 
studies looking at SOC and discrimination (16) or stigma experiences (17). Our study 
looked at both a majority population and two different types of minority populations 
in Israel, fSU immigrants and Arabs.  
Our hypothesis was that SOC mediates the association between discrimination and 
health, implying a causal effect of discrimination on SOC. However, a different 
approach may be suggested, where SOC has a causal effect on discrimination, 
individuals with high levels of SOC may not perceive life events as acts of 
discrimination. Therefore, individuals with high SOC will report less discrimination, 
whereas those with low SOC will report higher levels of discrimination. Longitudinal 
studies of discrimination, SOC, health, and ethnicity can help elucidate the etiologic 
pathway to poor physical and mental health. Another approach may be taken where 
health may affect SOC and/or discrimination, where ill health may cause people to 
view the world as less comprehensible, manageable and meaningful and also perceive 
higher levels of discrimination. For determining the directionality of the model further 
research is needed.  
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Ethnic discrimination among minority populations is not atypical, however, we also 
found ethnic discrimination among the majority population  (LTJR). This can be 
attributed to certain groups descending from Mizrahi Jews (Jews from Middle Eastern 
and North African countries). These groups often express discrimination against them, 
this has served as a national discourse in the media for many years (42).     
In the majority population in this study (LTJR) we found a strong association between 
discrimination and health compared to the two minorities. This majority population 
reported the lowest rates of discrimination, and SOC did not serve as a mediating 
factor between discrimination and physical health. However, SOC did serve as a 
mediating variable among Arabs and fSU immigrants. SOC may serve as a coping 
mechanism where those with higher SOC are better adept at coping with the stress 
caused by discrimination events. SOC may be more effective when it is high, as 
among LTJR, more so compared to the minorities, where it is lower.  
Among individuals from the minority group with the highest levels of discrimination 
(Arabs), discrimination was not associated directly with health. This replicates our 
results from 6 years earlier (22).  This broad based reporting of discrimination among 
Arabs (two thirds of the respondents) suggests perceived discrimination is the norm, 
as opposed to the situation among LTJR and fSU immigrants. In situations where 
discrimination is the norm, the proverb "sorrow shared is sorrow halved" may be 
correct, as when most people suffer discrimination it is not perceived as stressful in 
the same way it is in other populations where the individual perceives himself as 
being singled out for who he/she is. This may explain the lack of direct effect 
observed for health. In addition, as discrimination experiences seem to be common 
among Arabs they may learn to anticipate and prepare for injustice, thereby mitigating 
the effect of the discrimination. They may have adapted more proactive coping 
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mechanisms to protect health in addition to SOC (43, 44). In addition, the meaning of 
perceived discrimination may differ for Arabs compared to LTJR and therefore not 
have a similar effect on health.  
A similar result was observed for fSU immigrants where discrimination was not 
associated directly with physical/mental health but there was a significant indirect 
association via SOC. This suggests SOC is an important resource regarding health 
among minorities, maybe more so than among majority populations.  
As expected, SOC was significantly lower among the minority populations in this 
study. Minorities often are not familiar with how to manipulate or steer themselves 
within the majority society and institutions that are run by the majority, thereby 
decreasing SOC. Similar findings have been reported among other minority groups 
(45, 46). In Israel, SOC was reported to be lower in Arab-Bedouins compared to Jews 
(47). Furthermore, SOC contributed to explaining stress reactions among Jewish 
adolescents but not among the Arab-Bedouin group. Therefore, it cannot be 
generalized that SOC is a resource for  stress reduction in all population groups.  
SOC was related to health in all the three ethnic groups in this study, whereas 
discrimination was related directly to health only among Jews. This suggests SOC 
may be a more generalizable measure associated with health than reported 
discrimination. These results, if subsequently found to be causal in nature, suggest 
that improving SOC among Arabs and fSU immigrants may decrease health 
inequalities that have been reported between these three population groups in Israel 
(33). 
 In another study looking at direct and indirect effects of discrimination on health, the 
authors found that discrimination was both directly and indirectly associated with 
health, mediated by self esteem and the degree to which people place the 
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responsibility for inequalities on social institutions and structures(i.e., structural 
awareness) (44).    
As we cannot rule out variations in the directionality of the model hypothesized, we 
suggest that public health focus efforts to decrease discrimination and increase SOC, 
as SOC may also affect discrimination and discrimination may affect health.   
Limitations: This study is based on a cross sectional survey and therefore causality 
cannot be inferred. Levels of stress, that may explain how discrimination and SOC 
affect health, were not measured, therefore, we only assume discrimination and SOC 
affect stress. Health was also a self-reported measure and further research should try 
and use more objective measures of health. 
 In addition, the variation in response rates to the survey, in the three population 
groups, may bias results. However, the study populations' characteristics correspond 
well with the characteristics of the respective groups in the Israeli society (48).  This 
study did not include Christian Arabs, this group is a small group and it is more 
difficult to attain a random large enough sample to analyze. Their levels of 
discrimination and SOC may not resemble those of the Muslim population.   Though 
our statistical models controlled for some factors that may differ by ethnicity (age, 
sex, education, employment status, SSS, and marital status), other unmeasured factors 
may not be distributed equally across the three population groups under study and 
may bias the associations measured. This warrants further investigation to understand 
if our results are valid or artifacts that can be attributed to problems in studying and 
comparing various ethnic groups. 
In addition, there is a need for longitudinal studies that include objective measures of 
health and stress in other populations with ethnic diversity.  
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New contribution to the literature: Among minority populations, SOC may serve as a 
mediator in the relation between discrimination and health, while discrimination does 
not seem to be directly associated with health; this latter finding is in contrast with the 
results for the majority population. It seems that the observed associations between 
discrimination, SOC, and health cannot be generalized to all ethnic groups and that 
the structure of their relationship is complex. Increasing SOC and decreasing 
discrimination could serve as an effective way to improve both population-level 
mental and physical health.  
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Figure 1. Mediation and moderated mediation (dashed) models. 
 
  
Physical Health/ 
Mental Health Discrimination 
Sense of 
Cohesion 
Figure 1. Mediation and Moderated Mediation (Dashed)  
Models 
Ethnicity 
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Tables 
Table 1. Characteristics of study population by ethnicity, percent, mean and 
standard deviation Israel, 2012-2013. Chi square and ANOVA significance tests. 
 
 
 LTJRa fSUb Arabs  
Variables n = 402 n = 201 n = 296 
p-
values 
Age  Mean (SD) 
46.2 
(10.7) 
47.3 
(11.77) 
42.8 
(9.4) 
0.002c 
30-39 (%) 32.80 35.30 42.9  
40-49 (%) 29.90 23.40 30.7  
50-65 (%) 37.30 41.30 26.4  
Sex (%)    0.30c 
Men 48.90 46.80 53.4  
Women 51.10 53.20 46.6  
Education (%)    <0.001c 
Less than high school  16.30 15.60 37.2  
High school graduatee 52.40 60.30 29.7  
Academic degrees 31.30 24.10 33.1  
Employment (% 
Unemployed) 
11.70 14.90 30.7 <0.001c 
SSSf (Mean (SD)) 
6.34 
(1.48) 
4.57 
(1.71) 
5.41 
(2.30) 
<0.001d 
Marital status (%Married) 81.10 80.60 86.5 0.12c 
a Long-term Jewish Residents  
    
b Former Soviet Union Jewish Residents 
   
c p-values from chi-square tests 
    
d p-values from ANOVA tests 
    
e Includes residents with vocational certificates 
   
f Subjective Socioeconomic Status 
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Table 2. Physical and mental health, discrimination, and sense of coherence by 
ethnicity, mean and distribution (standard deviation). Chi square and ANOVA 
significance tests. 
 
  LTJRa 
N=402 
fSUb  
N=200 
Arabs 
N=296 
   
Physical health 
(Range 1-100) 
Mean* 88.49 (23.10) 78.36 (29.55) 79.35 
(30.30) 
Good (>80) 79.2% 62.2% 66.9% 
Poor (<79) 20.8% 37.8% 33.1% 
Mental health 
(Range 1-100) 
Mean* 74.25 (19.77) 65.92 (26.19) 67.11 
(25.13) 
Good (>80) 48.5% 36.5% 37.0% 
Poor(<79) 51.5% 63.5% 63.0% 
Discrimination 
(Range 1-4) 
Mean* 1.30 (0.51) 1.45 (0.49) 2.35 (0.65) 
High (>2) 9.5% 12.0% 66.7% 
Low (1-2) 34.0% 63.0% 30.0% 
Non (0) 56.5% 25% 3.3% 
Sense of 
coherence 
(Range 1-7) 
Mean* 4.84 (1.01) 4.45 (1.03) 4.34 (0.92) 
*p<0.001 
a Long-term Jewish Residents  
 
b Former Soviet Union Jewish Residents 
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Table 3. Correlations between physical and mental health, discrimination and 
sense of coherence* (Spearman coefficients) 
 Physical 
health 
Mental 
health 
Discrimination Sense of 
coherence 
Physical health 1 0.66** -0.25** 0.26** 
Mental health - 1 -0.24** 0.38** 
Discrimination  - - 1 -0.30** 
Sense of 
coherence 
- - - 1 
*all variables were in their continuous form 
 **p<0.0001    
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Table 4. Logistic Regression Model of Poor* Physical and Mental Health 
Physical Health  
  Model 1 Model 2  
Variables OR p 95% CI OR p 95% CI 
Discrimination       
None 1 - - 1 - - 
Low 2.17 0.001 (1.40,3.36) 2.04 0.002 (1.29,3.21) 
High 3.40 <0.001 (2.11,5.49) 3.54 <0.001 (2.03,6.18) 
Sense of 
Cohesion 0.70 <0.001 (0.58,0.84) 0.71 <0.001 (0.59,0.85) 
Age 2.08 <0.0001 (2.04,2.11) 1.08 <0.001 (1.06,1.09) 
Education       
< H.S 1 - - 1 - - 
H.S. 1.03 0.886 (0.68,1.58) 0.95 0.808 (0.61,1.47) 
> H.S 0.88 0.631 (0.53,1.47) 0.82 0.456 (0.49,1.38) 
Employment 0.47 0.001 (0.53,1.47) 0.44 <0.001 (0.28,0.69) 
Gender 2.20 0.013 (0.30,0.73) 1.52 0.019 (1.07,2.16) 
Marital status 1.28 0.331 (0.50,1.28) 0.81 0.384 (0.50,1.30) 
SSSa 1.01 0.071 (0.83,1.01) 0.95 0.315 (0.86,1.05) 
Ethnicity          
LTJRb - - - 1 - - 
fSUc - - - 1.63 0.043 (1.01,2.61) 
Arabd - - - 1.03 0.896 (0.63,1.70) 
  
Mental Health 
  Model 1 Model 2 
Variables OR p 95% CI OR p 95% CI 
Discrimination       
None 1 - - 1 - - 
Low 1.32 0.13 (0.92,1.89) 1.36 0.115 (0.93,1.99) 
High 2.36 <0.001 (1.56,3.57) 2.74 <0.001 (1.62,4.62) 
Sense of 
Cohesion 0.55 <0.001 (0.47,0.65) 0.55 <0.001 (0.47,0.65) 
Age 1.05 <0.001 (1.04,1.07) 1.05 <0.001 (1.04,1.07) 
Education       
< H.S 1 - - 1 - - 
H.S. 0.92 0.694 (0.61,1.38) 0.88 0.544 (0.58,1.33) 
> H.S 0.70 0.136 (0.44,1.12) 0.68 0.112 (0.43,1.09) 
Employment 1.24 0.340 (0.80,1.93) 1.17 0.506 (0.74,1.84) 
Gender 1.25 0.161 (0.92,1.70) 1.24 0.174 (0.91,1.69) 
Marital status 0.66 0.058 (0.43,1.02) 0.68 0.075 (0.44,1.04) 
SSSa 0.90 0.016 (0.82,0.98) 0.90 0.032 (0.82,0.99) 
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Ethnicity          
LTJRb - - - 1 - - 
fSUc - - - 1.07 0.763 (0.69,1.65) 
Arabd - - - 0.82 0.402 (0.51,1.31) 
Bold values indicates statistically significance at α=0.05.   
* The dependent variables were coded 1 for “poor” health and 0 for “not poor” health. 
Odds ratios indicate odds of a poor health outcome.  
a Subjective Socioeconomic Status      
b Long-term Jewish Residents        
c Former Soviet Union Jewish Residents      
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Table 5. Conditional Direct Effects and SOC-mediated Indirect Effects of 
Discrimination on Odds of Poor* Physical and Mental Health 
Physical Health 
Ethnicity 
Direct 
Effects 
(OR) 
95% CI p-value 
Indirect 
Effect 
(OR) 
95% CI 
Low Discrimination 
All 1.11 (0.80,1.55 0.52 1.04 (0.98,1.12) 
LTJR 1.35 (0.79,2.31) 0.28 1.07 (0.99,1.23) 
fSU 1.28 (0.62,2.65) 0.51 1.02 (0.81,1.28) 
Arab 0.78 (0.43,1.41) 0.42 0.94 (0.8,1.02) 
High Discrimination 
All 2.04 (1.41,2.95) 0.0002 1.23 (1.11,1.38) 
LTJR 5.42 (2.51,11.71) <0.001 1.09 (0.96,1.34) 
fSU 0.67 (0.22,2.03) 0.47 1.83 (1.23,3.29) 
Arab 1.56 (0.86,2.81) 0.14 1.09 (1.00,1.28) 
 
Mental Health 
Ethnicity 
Direct 
Effects 
(OR) 
95% CI p-value 
Indirect 
Effect 
(OR) 
95% CI 
Low Discrimination 
All 0.88 (0.65,1.20) 0.42   1.06 (0.96,1.17) 
LTJR 0.99 (0.63,1.55) 0.95 1.15 (1.04,1.34) 
fSU 1.26 (0.62,2.57) 0.53 1.03 (0.75,1.41) 
Arab 0.66 (0.37,1.18) 0.16 0.89 (0.7,1.06) 
High Discrimination 
All 2.00 (1.41,2.85) 0.0001 1.36 (1.23,1.56) 
LTJR 5.35 (1.98,14.48) 0.001 1.23 (1.08,1.52) 
fSU 2.15 (0.55,8.47) 0.27 2.17 (1.36,4.24) 
Arab 1.49 (0.85,2.62) 0.17 1.16 (0.99,1.48) 
Direct and indirect effects odds ratios for poor health stratified by level of 
discrimination with no discrimination as the referent level.  
Bold values indicate statistically significant effects  
* The dependent variables were coded 1 for “poor” health and 0 for “not poor” health. Odds 
ratios indicate odds of a poor health outcome. 
 
 
 
  
23 
 
Compliance with ethical standards:  
All the authors declare that they have no potential conflict of interest. 
Ethical approval: Before performing the study the study was approved by the Ethical 
Review Board of the University of Haifa, Israel. All interviewees gave informed 
consent before commencing the interview and were told they could stop the interview 
at any stage. 
Funding: The last author received a scholarship form the National Institute for 
Healthcare Services and Policy Research to partially fund this study.   
 
  
24 
 
References 
1. Paradies Y. A systematic review of empirical research on self-reported racism 
and health. Int J Epidemiol. 2006;35(4):888-901. 
2. Gee GC, Ro A, Shariff-Marco S, Chae D. Racial discrimination and health 
among Asian Americans: evidence, assessment, and directions for future research. 
Epidemiologic reviews. 2009;31:130-51. 
3. Bernstein KS, Park SY, Shin J, Cho S, Park Y. Acculturation, discrimination 
and depressive symptoms among Korean immigrants in New York City. Community 
mental health journal. 2011;47(1):24-34. 
4. Bower KM, Thorpe RJ, Jr., LaVeist TA. Perceived racial discrimination and 
mental health in low-income, urban-dwelling whites. Int J Health Serv. 
2013;43(2):267-80. 
5. Schulz AJ, Gravlee CC, Williams DR, Israel BA, Mentz G, Rowe Z. 
Discrimination, symptoms of depression, and self-rated health among african 
american women in detroit: results from a longitudinal analysis. Am J Public Health. 
2006;96(7):1265-70. 
6. Goosby BJ, Heidbrink C. Transgenerational Consequences of Racial 
Discrimination for African American Health. Sociology compass. 2013;7(8):630-43. 
7. Kendzor DE, Businelle MS, Reitzel LR, Rios DM, Scheuermann TS, Pulvers 
K, et al. Everyday discrimination is associated with nicotine dependence among 
african american, latino, and white smokers. Nicotine Tob Res. 2014;16(6):633-40. 
8. Clark TT. Perceived discrimination, depressive symptoms, and substance use 
in young adulthood. Addictive behaviors. 2014;39(6):1021-5. 
9. Borrell LN, Kiefe CI, Diez-Roux AV, Williams DR, Gordon-Larsen P. Racial 
discrimination, racial/ethnic segregation, and health behaviors in the CARDIA study. 
Ethn Health. 2013;18(3):227-43. 
10. Brondolo E, Love EE, Pencille M, Schoenthaler A, Ogedegbe G. Racism and 
hypertension: a review of the empirical evidence and implications for clinical 
practice. American journal of hypertension. 2011;24(5):518-29. 
11. Chen D, Yang TC. The pathways from perceived discrimination to self-rated 
health: an investigation of the roles of distrust, social capital, and health behaviors. 
Soc Sci Med. 2014;104:64-73. 
25 
 
12. Beatty Moody DL, Waldstein SR, Tobin JN, Cassells A, Schwartz JC, 
Brondolo E. Lifetime racial/ethnic discrimination and ambulatory blood pressure: The 
moderating effect of age. Health Psychology. 2016;35(4):333-42. 
13. Chae DH, Nuru-Jeter AM, Adler NE, Brody GH, Lin J, Blackburn EH, et al. 
Discrimination, Racial Bias, and Telomere Length in African-American Men. 
American Journal of Preventive Medicine. 2014;46(2):103-11. 
14. Antonovsky A. Unravelling the mastery of health: How people manage stress 
and stay well. San Francisco: Jossey-Bass Publishers; 1987. 
15. Eriksson M, Lindstrom B. Antonovsky's sense of coherence scale and the 
relation with health: a systematic review. J Epidemiol Community Health. 
2006;60(5):376-81. 
16. Lam BT. Impact of perceived racial discrimination and collective self-esteem 
on psychological distress among Vietnamese-American college students: sense of 
coherence as mediator. The American journal of orthopsychiatry. 2007;77(3):370-6. 
17. Lundberg B, Hansson L, Wentz E, Bjorkman T. Are stigma experiences 
among persons with mental illness, related to perceptions of self-esteem, 
empowerment and sense of coherence? Journal of psychiatric and mental health 
nursing. 2009;16(6):516-22. 
18. McClure HH, Snodgrass JJ, Martinez CR, Jr., Eddy JM, Jimenez RA, Isiordia 
LE. Discrimination, psychosocial stress, and health among Latin American 
immigrants in Oregon. American journal of human biology : the official journal of the 
Human Biology Council. 2010;22(3):421-3. 
19. Kim IH, Noh S. Ethnic and Gender Differences in the Association Between 
Discrimination and Depressive Symptoms Among Five Immigrant Groups. Journal of 
immigrant and minority health / Center for Minority Public Health. 2013. 
20. Alvarez-Galvez J, Salvador-Carulla L. Perceived discrimination and self-rated 
health in Europe: evidence from the European Social Survey (2010). PLoS One. 
2013;8(9):e74252. 
21. Keys HM, Kaiser BN, Foster JW, Burgos Minaya RY, Kohrt BA. Perceived 
discrimination, humiliation, and mental health: a mixed-methods study among Haitian 
migrants in the Dominican Republic. Ethn Health. 2014:1-22. 
22. Epel OB, Kaplan G, Moran M. Perceived discrimination and health-related 
quality of life among Arabs and Jews in Israel: a population-based survey. BMC 
Public Health. 2010;10:282. 
26 
 
23. Liebkind K, Jasinskaja-Lahti I. The influence of experiences of discrimination 
on psychological stress: A comparison of seven immigrant groups. Journal of 
Community & Applied Social Psychology. 2000;10(1):1-16. 
24. McDonald JA, Terry MB, Tehranifar P. Racial and gender discrimination, 
early life factors, and chronic physical health conditions in midlife. Women's health 
issues : official publication of the Jacobs Institute of Women's Health. 
2014;24(1):e53-9. 
25. Krieger N, Kosheleva A, Waterman PD, Chen JT, Koenen K. Racial 
discrimination, psychological distress, and self-rated health among US-born and 
foreign-born Black Americans. Am J Public Health. 2011;101(9):1704-13. 
26. Institute B. The Arab population in Israel: facts & figures 2012. Jerusalem: 
Myers-JDC-Brookdale Institute, 2012 2012. Report No. 
27. Okun BS, Friedlander D. Educational stratification among Arabs and Jews in 
Israel: Historical disadvantage, discrimination, and opportunity. Population Studies-a 
Journal of Demography. 2005;59(2):163-80. 
28. Wolkinson B. Arab employment in Israel: The quest for equal employment 
opportunity. Westpoint, Conneticut, London: Greenwood Press; 1999. 
29. Bushman BJ, Bonacci AM. You've got mail: Using e-mail to examine the 
effect of prejudiced attitudes on discrimination against Arabs. Journal of 
Experimental Social Psychology. 2004;40(6):753-9. 
30. Haberfeld Y, Semyonov M, Cohen Y. Ethnicity and labour market 
performance among recent immigrants from the former Soviet Union to Israel. 
European Sociological Review. 2000;16(3):287-99. 
31. Remennick L. Language acquisition, ethnicity and social integration among 
former Soviet immigrants of the 1990s in Israel. Ethnic and Racial Studies. 
2004;27(3):431-54. 
32. Ostrove JM, Adler NE, Kuppermann M, Washington AE. Objective and 
subjective assessments of socioeconomic status and their relationship to self-rated 
health in an ethnically diverse sample of pregnant women. Health Psychology. 
2000;19(6):613-8. 
33. Baron-Epel O, Kaplan G. Can subjective and objective socioeconomic status 
explain minority health disparities in Israel? Soc Sci Med. 2009;69(10):1460-7. 
27 
 
34. Amir M, Lewin-Epstein N, Becker G, Buskila D. Psychometric properties of 
the SF-12 (Hebrew version) in a primary care population in Israel. Medical Care. 
2002;40(10):918-28. 
35. Melville MR, Lari MA, Brown N, Young T, Gray D. Quality of life 
assessment using the short form 12 questionnaire is as reliable and sensitive as the 
short form 36 in distinguishing symptom severity in myocardial infarction survivors. 
Heart. 2003;89(12):1445-6. 
36. Ware J, Jr., Kosinski M, Keller SD. A 12-Item Short-Form Health Survey: 
construction of scales and preliminary tests of reliability and validity. Med Care. 
1996;34(3):220-33. 
37. Weisman CS, Hillemeier MM, Chase GA, Misra DP, Chuang CH, Parrott R, 
et al. Women’s Perceived Control of Their Birth Outcomes in the Central 
Pennsylvania Women’s Health Study: Implications for the Use of Preconception 
Care. Women's Health Issues. 2008;18(1):17-25. 
38. Krieger N. Racial and Gender Discrimination - Risk-Factors for High Blood-
Pressure. Social Science & Medicine. 1990;30(12):1273-81. 
39. Krieger N, Smith K, Naishadham D, Hartman C, Barbeau EM. Experiences of 
discrimination: Validity and reliability of a self-report measure for population health 
research on racism and health. Social Science & Medicine. 2005;61(7):1576-96. 
40. Antonovsky A. The structure and properties of the sense of coherence scale. 
Soc Sci Med. 1993;36(6):725-33. 
41. Bengtsson-Tops A, Hansson L. The validity of Antonovsky’s Sense of 
Coherence measure in a sample of schizophrenic patients living in the community. 
Journal of Advanced Nursing. 2001;33(4):432-8. 
42. Mizrachi N, Herzog H. Participatory destigmatization strategies among 
Palestinian citizens, Ethiopian Jews and Mizrahi Jews in Israel. Ethnic and Racial 
Studies. 2012;35(3):418-35. 
43. Sellers RM, Shelton JN. The role of racial identity in perceived racial 
discrimination. Journal of personality and social psychology. 2003;84(5):1079-92. 
44. Versey HS, Curtin N. The differential impact of discrimination on health 
among Black and White women. Soc Sci Res. 2016;57:99-115. 
45. Hassler S, Eklund L. Sense of coherence and self-reported health among 
Roma people in Sweden--a pilot study. International journal of circumpolar health. 
2012;71(0):1-6. 
28 
 
46. Ying YW, Lee PA, Tsai JL, Hung Y, Lin M, Wan CT. Asian American 
college students as model minorities: an examination of their overall competence. 
Cultural diversity & ethnic minority psychology. 2001;7(1):59-74. 
47. Braun-Lewensohn O, Sagy S. Coping resources as explanatory factors of 
stress reactions during missile attacks: comparing Jewish and Arab adolescents in 
Israel. Community mental health journal. 2011;47(3):300-10. 
48. Central Bureau of Statistics. (2012). Statistical abstracts of Israel No. 63. 
Jerusalem, Israel: Central Bureau of Statistics 
 
  
29 
 
Appendix  
Methods 
Sampling process: A multi-stage sampling process was employed by sampling towns 
and then households within the towns taking into account the geographical area 
(north, center or south), and socioeconomic level of the town and its size. The towns 
were chosen randomly from a list that was divided by their socioeconomic level. The 
samples were selected separately for LTJR, fSU immigrants and Arabs and consisted 
of 12 Jewish towns, 12 Arab towns and 9 towns with a high concentration of fSU 
immigrant residents. In each town, the interviewers selected dwelling units at random. 
Interviews were performed during the early hours of the evening. The response rates 
were: 42% among the LTJR; 73% among the fSU immigrants and 83% among Arabs. 
Questionnaire 
The questionnaire included items assessing discrimination, SOC, ethnic identity, 
mental and physical health, health behaviors and socio-demographic measures. The 
questionnaire was translated from Hebrew to Russian and Arabic and back-translated 
into Hebrew for accuracy of the translations.  The questionnaire was pretested with 15 
respondents from each sample group and adaptations of the questionnaire were made 
for each group. 
 Measures 
Demographics 
Gender was reported by the interviewers as either male (1) or female (2). All other 
variables were self-reported. Participants reported their age, education, employment, 
subjective socioeconomic status (SSS), and marital status. Education was coded as: 
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did not graduate high school (1), high school and professional certificate (2), and 
academic degrees (3). Employment was dichotomized as: employed (1) and 
unemployed (0). Subjective socioeconomic status (SSS) was measured using a ten 
rung ladder where 1 was the lowest rung on the socioeconomic ladder and 10 was the 
highest (1); this measure has been used previously in Hebrew and Arabic (2). Marital 
status was reported as married or living with a spouse (1); and single, divorced or 
widowed (0). Participants were also asked to define their ethnicity as Jewish or Arab 
and to report their country of birth and year of immigration, if not born in Israel; 
responses to these questions were used to generate a variable for the three population 
groups.  
Physical and mental health- The SF12 was used to assess quality of life (3-5). Six 
questions assessed physical health and another six questions assessed mental health. 
Scores for each item were transformed to range from 0 (indicating poor health) to 100 
(indicating optimal health). Mean scores were calculated for each of the 6 physical- 
and mental-health items separately. Scores were then dichotomized into good physical 
and mental health (80-100) and poor physical and mental health (<80) as the 
distribution was skewed towards optimal health.  
Self reported experiences of discrimination: Krieger's measure of EOD 
(Experiences of Discrimination) was used to measure discrimination  (6, 7). Ten 
possible areas of discrimination were presented and the respondent was asked to 
report the frequency of discrimination felt on the grounds of ethnicity, from 
frequently (4) to never (1). The areas were: at school; getting hired or getting a job; at 
work; getting housing; getting medical care; getting service in a store or restaurant; 
getting credit, a bank loan, or a mortgage; when approaching a national authority or 
institution; on the street or in public settings; from the police or in the courts.  "When 
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approaching a national authority or institution" was added to the original measure. A 
mean measure was calculated for each respondent; this was then recoded into three 
categories, no reported discrimination (1=0), low discrimination (1=1-2) and high 
discrimination (>2)(7).  No discrimination includes people that never reported feeling 
discrimination, low reported discrimination included those reporting at least once 
feeling discrimination and the high discrimination category includes respondents 
reporting a mean frequency of more than 2.  
Sense of coherence (SOC) was measured using Antonovsky's measure with ten items. 
The response scale ranged from very frequently (1) to never (7). Four of the items were 
reversed so a higher score corresponded with better SOC (8-10). For example, the scale 
included such questions as "How often do you have confusing thoughts and ideas?" and 
"Do you have a feeling that things you are involved in your daily life do not have 
meaning".   Chronbach's alpha for the ten item scale was 0.76. A mean score was 
calculated for each respondent.   
Statistical analysis 
To test bivariate differences between the sample groups, chi square and ANOVA tests 
were performed. Correlations between physical health, mental health, SOC, and 
discrimination were examined using Spearman coefficients.  Logistic regression 
models were used to assess the association between discrimination and 
physical/mental health while controlling for demographic variables described above.  
This analysis was performed both with and without ethnicity as a dummy-coded 
variable.     
A series of multivariable linear and logistic regression models were used within a path 
analytical framework to assess whether interaction between physical/mental health 
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and SOC represented a mediation and/or moderated-mediation (with ethnicity as the 
moderator) relationship.  To address the categorical nature of the discrimination 
variable, it was dummy-coded and the analysis was run separately for the low 
discrimination and high discrimination variables.  In the logistic regression model 
outlined above, discrimination’s coefficient represents its direct effect on 
physical/mental health. An additional ordinary least squares regression model 
assessed the association between discrimination and SOC.  The product of 
discrimination’s coefficient in this model and SOC’s coefficient in the logistic model 
represents the indirect effect of discrimination on physical/mental health.  To make 
inferences about the statistical significance of indirect effects, bias-corrected 
bootstrapping was performed with 5,000 bootstrap trials. While p-values are not 
obtained from this boot-strapping technique, 95% confidence intervals are and 
confidence intervals that do not include the value of 1.00 are considered statistically 
significant.  These analyses were then repeated with ethnicity added as a dummy-
coded, potential moderator variable.  Ethnicity-discrimination and ethnicity-SOC 
interaction terms were included to assess moderation. All models controlled for 
demographic variables mentioned above and all regression procedures were 
performed using the PROCESS macro in SPSS (11). 
An alpha level of <.05 was adopted as the criterion for Type I error.  
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